st century, it is now necessary to integrate technological renovations effectively into teaching-learning environments. There are several approaches that allow integration of technology into teaching-learning environments. One of these approaches is digital storytelling. The purpose of this study was to examine preservice teachers' views about the use of digital storytelling in biology teaching as an instructional tool. The study group included 16 third grade preservice teachers attending the Department of Biology Teaching at the Ziya Gökalp Education Faculty at Dicle University. The preservice teachers, who took part in digital storytelling activities which were carried out in four weeks in the Spring Term of the academic year of 2014-2015, formed their own digital stories at the end of the activities. Following the activities, the preservice teachers were asked for their views about the use of digital storytelling in biology teaching. According to the results of the study, the preservice teachers reported that use of digital storytelling in lessons could increase students' learning. Also, the preservice teachers stated that digital storytelling activities were entertaining; that these activities could attract students' attention; and that students could take an active role during the activities. On the other hand, regarding the limitations of the use of digital storytelling, the preservice teachers pointed out that digital storytelling allows transferring limited information. Consequently, the preservice teachers stated that they wanted to use digital storytelling process in future because it allowed learning by doing and living, added visuality to biology lessons, and made learning permanent.
Introduction
Technology has become an important part of teaching-learning environments as well as of our lives in recent years. With the importance of technology use in education, there is a special emphasis on the integration of technology into teacher training and professional development [1, 2] . However, although computers, mobile devices and interactive technologies are quite common in today's classrooms, it is seen that teachers lack the necessary skills and knowledge regarding how to integrate these technologies into curricula [3, 4, 5, 6, 7] . It is an important necessity for teachers to have technology use skills, yet it is more important to provide teachers with training on how to make use of these skills to support their teaching [8] .
While educational settings in which technology is effectively integrated not only help students take active part in their learning environments but also allow transferring the instructional content effectively, these settings also develop many skills of students [9, 10, 11] . For this reason, today, technology is intensively used in educational environments, and there is a need for new methods and techniques to increase students' participation in classes and to structure their current knowledge. In this respect, digital storytelling is considered to be an effective tool for this purpose.
Digital Storytelling
Digital storytelling serves as a popular pedagogical tool to be used by teachers in different fields for students from all age groups, from education levels and from any ethnic origin [12] . Although there are several definitions of digital storytelling, these definitions generally include the combination of the art of storytelling and such multimedia elements as images, audios and videos [13] . Lambert [14] , an expert on digital stories, determined seven elements for the production of effective digital stories: perspective, striking question, emotional content, use of audios, music, and economy and pacing. When related literature is examined, it is seen that there are various types of digital stories. However, Robin [13] gathered the types of digital storytelling under three main headings: informative and instructive stories, personal stories and stories about historical events. Digital stories may vary in length, but most of them last between two and ten minutes [15] .
The process of producing a digital story requires students first to determine a subject, to research the subject, and to form a scenario within the framework of their research. Following this, the process requires students to associate their scenarios with such multimedia elements as images,
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Use of Digital Storytelling in Biology Teaching music and graphics and to form short stories by using several softwares [16, 17] . Students completing the process of digital storytelling process can share their stories with a certain audience in class or on the Internet [18, 19] . Sharing of digital stories could help students understand each other and show empathy towards one another [19] . In addition, it also allows students to get information about a number of subjects [20, 21] .
Advantages of Digital Storytelling
Activities carried out in the process of digital storytelling in class environment rescue students from the passive position and transform them into active participants in the learning process [22, 23] . Boster, Meyer, Roberto and Inge [24] state that use of multimedia materials in teaching not only allows students to get new information but also is acts as an effective method that helps students understand the instructional content.
Teachers can use digital storytelling in class environment to teach a certain subject [15] . Robin [16] points out that digital storytelling can be put into practice in class to teach subjects especially related to history, science and mathematics. Using the digital storytelling approach in class, teachers can both provide the environment necessary to keep students' interest live and help create an educational environment different from traditional ones [25] . Burmark [26] reports that digital storytelling is a beneficial technological tool to collect, analyze and present information and that integrating visuals into written texts will facilitate students' understanding. A digital story including rich multimedia elements helps draw students' attention and encourages them to investigate new subjects [16] . The digital storytelling approach is also regarded as a multifaceted learning approach since it requires intensive use of technology, written communication, verbal communication, critical thinking and critical reading [27, 28, 29] . To sum up, digital storytelling, with it's all other positive aspects which allows technology integration and which reflect upon educational environments, can be used effectively in the teaching and learning process [30] .
Digital Storytelling and Biology Education
It is quite difficult to teach and learn biology as it includes complex relationships of unfamiliar and abstract concepts. The fact that biology concepts are abstract and complex in biology teaching causes students to have difficulty understanding certain subjects and to learn by memorizing them [31] . In order to overcome this problem, the importance of use of information and communication technologies is gradually increasing. Visual presentation of information with the help of computers is quite important in biology teaching. Well-prepared images, three-dimensional models, animations, interactive environments allow understanding the target information more easily [32] . In this respect, digital storytelling could be regarded as an important tool for teaching biology subjects effectively. Sadik [21] states that use of digital storytelling in the teaching of mathematics and science is an effective method although it is mostly related to art and humanities. Hung, Hwang and Huang [23] reported that use of digital storytelling in science education increases students' motivation and success.
Significance of the Study
Considering the advantages of digital storytelling, developing digital storytelling activities in the education process could be said to help teachers develop their vision of technology integration and to help transfer the instructional content effectively by allowing students to take active part in learning environments. In addition, it is seen that digital storytelling develops many skills of students. In this respect, the present study, which was carried out on the use of digital storytelling in biology teaching, is thought to contribute to the development of biology preservice teachers' competencies regarding technology integration. In addition, when studies in related literature are examined, it is seen that there is no research conducted on the use of digital storytelling in the field of biology teaching. For this reason, the present study is believed to take a leading role in the field. In this respect, the purpose of this study was to investigate preservice teachers' views about the use of digital storytelling as an instructional tool in biology teaching. For this purpose, the following research questions were directed in the study: 1. What are biology preservice teachers' views about the advantages of use of digital storytelling in biology teaching? 2. What are biology preservice teachers' views about the limitations of digital storytelling in biology teaching? 3. What are biology preservice teachers' suggestions regarding the use of digital storytelling in biology teaching?
Materials and Method
In the present study, a descriptive model, one of research models which aim at describing a current situation, was used. For the collection, analysis and interpretation of the research data, qualitative research methods were applied.
Participants
The participants in the study were 16 third-grade preservice teachers taking the course of Instructional 
Research Procedures
In the research process, "Wevideo (www.wevideo.com)", an online video editing software with a simple interface, cloud technology and other effective features, was used to help the preservice teachers edit their digital story videos in online environment. In addition, a web page which was developed by the researcher with a domain name of "www.dijitaloykuleme.com" to allow the students to carry out their digital storytelling activities and to share the videos they formed in online environment was used. The "digital storytelling webpage" was used in such phases of digital storytelling process as developing a scenario, forming a story board and sharing the digital stories and the "Wevideo webpage" was used in the phase of video editing. Figure 1 demonstrates screenshots for "Wevideo" and "Digital Storytelling Webpage".
The research process lasted 16 hours in four weeks. First of all, a total of 16 third-grade students from the Department of Biology Teaching were provided with training on digital storytelling and on the use of online softwares. Following this training, the preservice teachers determined the biology-related subjects to create their digital stories and conducted research on these subjects. The preservice teachers completing the research process not only formed their draft scenarios regarding the subjects they determined but also uploaded these scenarios on the digital storytelling webpage. After forming the draft scenario, the preservice teachers provided feedback to each other's scenarios via the digital storytelling webpage. In the following phase, the preservice teachers searched for such multimedia materials as photos, pictures, music and videos via the Internet and other environments in relation to their scenarios and voiced their scenarios. The students who not only determined the multimedia materials they would use for their scenarios but also completed the process of voicing their scenarios formed their story boards. Lastly, the preservice teachers organized the multimedia materials and voicings regarding their scenarios in Wevideo environment and shared their digital story videos on YouTube as well as on the digital storytelling webpage. Table 1 presents the research process.
Data Collection Tools
The research data were collected via an interview form made up of 5 open-ended questions directed to 16 students attending the Department of Biology Teaching at Ziya Gökalp Education Faculty at Dicle University.
Data Analysis
The qualitative data collected in the study were analyzed with the content analysis method. In content analysis, the basic purpose is to reach concepts and relationships that allow explaining the data collected. Content analysis helps define the research data and reveal the facts likely to be hidden in the data [33] . The data collected from the biology preservice teachers were analyzed by the researchers using the software of NVivo 11.0 and were evaluated within the framework of themes including the advantages of digital storytelling in biology teaching, its limitations, and the suggestions regarding the use of digital storytelling. 
Findings
It was seen that the digital stories formed by the biology preservice teachers were related to such subjects as color blindness, down syndrome, skeleton, mutualism, dangerous animals, heart, spider webs, features of a cell, why people cry when they are born?, origin of the name of narcissus, Adam's apple, chromosomes determining the gender of a newborn baby, human immune system, and the female scorpion's eating the male scorpion.
Advantages of Digital Storytelling
When the biology preservice teachers' views about the advantages of digital storytelling were examined, it was seen that digital storytelling contributed to the permanency of what they learned, increased their learning and allowed making use of multimedia elements as well as use of imagination. In addition, the preservice teachers reported that they were more active in these environments; that the digital storytelling activities were entertaining; that these activities could draw their attention and develop their research skills; and that the activities increased the student-teacher relationship, helped take responsibility and acquire the technology skills, supported learning by doing and living, contributed to learning new things and allowed saving time.
The preservice teachers mostly stated that use of multimedia elements in the digital storytelling process would contribute to the permanency of the subjects learned and that this would increase students' learning. In addition, they reported that the process could facilitate teaching. Regarding this point, A1, one of the participants, said "it would be easier to teach difficult subjects, and it would be more permanent as it is both visual and auditory." A3 said "use of such elements as videos, audios and images would contribute to permanency of learning the subjects difficult to understand". Another participant, A2, said "Because it helps the teacher with the teaching of the subject, it will facilitate teaching."
The other points agreed on by most of the preservice teachers included the fact that the digital storytelling process created an entertaining environment; that it could draw the students' attention as was a different technique of teaching; and that students would take an active role in the process. Among the preservice teachers, A4 said "This process could make a subject that student's hate or find boring more entertaining. Also, it would create an entertaining environment for both the teacher and the students." Another participant, A5, said "The process would draw the attention of students since the teacher applied a different teaching technique." A2 said "Most importantly, the process makes students active in the learning environment."
Another common point made by the preservice teachers was the fact that the digital storytelling process would help save time in the teaching and learning process since it would take less time to teach a subject. Among the preservice teachers, A7 said "It helps save time. We can teach the subject in a shorter period of time". Another participant, A8, said "It is effective in terms of teaching and understanding a subject more quickly."
Some of the preservice teachers reported that creating a digital story could develop students' technology use skills. One of the preservice teachers, A9, stated that the students used technology intensively and effectively, saying "Digital storytelling requires use of technology and helps learn how to use technology in such situations. It also helps both the teacher and the students learn how to use technology effectively and productively." Another preservice teacher, A10, stated that students became aware of their responsibilities in the digital storytelling process and that they did their best while carrying out their tasks, saying "Students take responsibility thanks to digital storytelling because they have a job to do in the process. They will certainly do their best to achieve it."
Limitations of Digital Storytelling
When the biology preservice teachers' views about the negative aspects of digital storytelling were examined, it was seen that subjects are taught superficially in the digital storytelling process; that it was not possible to adopt digital storytelling to all subjects; and that different readiness levels of the students would have negative influence on the process.
The preservice teachers mostly reported that digital storytelling did not allow presenting detailed information about subjects and those students were provided with superficial information about subjects. In relation to this point, one of the participants, A8, said "As digital stories are short, the teacher cannot provide students with detailed information about the subject". Another participant, A1, said "As you cannot teach the details about the subject, students may not develop their knowledge about that subject." Some of the preservice teachers stated that it would not be possible to adopt digital storytelling to all subjects. One of the preservice teachers, A11, reported that the digital storytelling approach could be applied to some subjects in the teaching and learning process while use of supplementary materials or methods would be necessary for the teaching of certain subjects, saying "Digital storytelling may not be applied to all subjects. For example, while teaching the subject of respiration, the steps involved should be written on the board in class besides the use of other related visuals". Some of the preservice teachers stated that they had difficulty finding sources (pictures, videos and so on) related to the subject about which digital stories were created. In relation to this, one of the preservice teachers, A12, said "while preparing my story, lack of related sources was a real problem for me."
Some of the preservice teachers reported that different readiness levels of students in the digital storytelling process would have negative influence on teachers. In relation to this, one of the preservice teachers, A15, said "As a negative aspect of this for the teacher, a hundred percent teaching 900
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may not be achieved since not all students will have equal learning levels". Some other preservice teachers stated that students' lack of efficient technology skills may cause students to have difficulty and problems in the digital storytelling process. One of the preservice teachers, A7ü, said "students who do not know how to use a computer may experience problems while preparing a video."
Suggestions Regarding the Use of Digital Storytelling
When the preservice teachers' suggestions regarding the use of digital storytelling in biology teaching were examined, it was seen that they believed in the necessity to increase the lengths of videos prepared in the digital storytelling process, to exclude the story board from the digital storytelling process, to use digital stories for the purpose of repetition, to do group work and to share videos on social network websites.
The preservice teachers mostly reported that the lengths of videos prepared in the digital storytelling process were not sufficient enough to understand the biology subjects and that the video lengths could thus be increased. In relation to this, one of the participants, A1, said "The videos are quite short, and thus, there is lack of necessary information. The duration of videos could be increased for the biology subjects."
Some of the preservice teachers stated that they already organized the multimedia elements with the help of the software; that forming the story board was unnecessary; and that the story board could thus be excluded from the digital storytelling process. One of the students, A11, said "I think the story board is not necessary in the process of preparing a digital story because we already organize the photos and audio records while preparing the video. Thus, the story board could be removed."
Among the preservice teachers, some of them reported that digital stories should be used in class for repetition purposes. One of the preservice teachers, A6, mentioned the need for preparing a digital story for repetition purposes following the teacher's presentation of the subject in traditional ways, saying "For example, the teacher teaches a subject traditionally. In the following weak, the teacher can increase the permanency of students' learning by having them watch a related digital story prepared in advance. Instead of directly having the students watch the digital story, the teacher can use this video for repetition purposes."
Which Biology Subjects Is Digital Storytelling Appropriate to?
The biology preservice teachers stated that digital storytelling could be more appropriate to such biology subjects as living beings, systems, structure of DNA, mitotic and meiosis division, photosynthesis, cell, heredity and reproduction. It was seen that the preservice teachers considered digital storytelling to be especially appropriate to the subjects of cell, living beings and systems. One of the preservice teachers, A7, stated that the subject of cell in biology was quite important and that the functions of organelles in a cell could be taught with the help of a related digital story. In relation to this, A7 said "It is the lesson subject of cell because in biology, visuality is important. For example, the teacher can show the organelle in a cell and talk about their functions." In addition, another preservice teacher, A3, pointed out that biology is a science of living beings and that digital stories could be used to get information and images regarding living beings, saying; "Biology is a science of living beings, and in such a large scientific field, there are numerous species of living beings. Digital stories could be used to obtain information and images regarding these living beings." Another preservice teacher, A1, pointed out that digital storytelling should be applied to the subject of systems, saying "It should especially be applied to systems. For example, the teacher can show all the organs in the digestive system tell their functions and show their places in the human body."
Will You Use Digital Storytelling in Future?
All the biology preservice teachers stated that they would like to use digital storytelling in their courses in future. The preservice teachers reported that they considered using the digital storytelling technique in their future educational instructions since digital storytelling activities to be carried out especially in biology classes allowed students to learn by doing and living, created an entertaining environment, contributed to visuality and made learning more permanent. One of the preservice teachers, A12, said "I believe students will understand the lessons better since they learn by doing and living in biology classes. Therefore, I think I will use it in my future career." Some of the preservice teachers stated that they wanted to use digital storytelling in future because it created an entertaining environment for students in biology classes. One of the preservice teachers, A14, said "I am thinking of using digital storytelling in future. Rather than teaching with traditional methods, teaching a subject in an entertaining manner will facilitate students' learning." Some of the preservice teachers believed that digital storytelling activities would increase learning as they would made students' learning permanent by concretizing abstract information about biology subjects. One of the preservice teachers, A9, said "With the help of digital stories, which help concretize certain abstract concepts in biology that students have difficulty understanding, they will be able to learn these concepts more easily". One of the preservice teachers, A1, pointed out that students would learn biology lessons more easily when visuals were involved in biology teaching, saying "storytelling can be applied to biology subjects because many subjects in biology are appropriate to the use of visuals. Digital stories will increase permanency and contribute to students' understanding because they are both visual and auditory".
Conclusion and Discussion
In the present study, which examined the use of digital storytelling in biology teaching, it was seen that the biology preservice teachers mostly had positive views about digital storytelling and that they would like to use this technique in lessons in their future teaching life.
The findings about the advantages of digital storytelling in the study revealed that the preservice teachers thought use of digital storytelling in classes will help make students' learning more permanent and increase their learning. Similarly, in one study carried out in the field of language teaching, Foley [15] reported that students' field knowledge and their academic achievements increased thanks to use of digital storytelling. According to Gakhar [34] , digital storytelling activities allow students to increase their knowledge about the subjects they investigate. Other studies demonstrated that digital storytelling help students learn a great amount of information about real phenomena or about a curriculum [20, 13, 21] .
The preservice teachers stated that the digital storytelling activities created an entertaining learning environment in class; that this entertaining environment could draw students' attention; and that they could take an active role during the activities. In a related study carried out by Wang and Zhan [35] , the researchers reported that digital storytelling activities provided active, reflective and entertaining opportunities for learning in class.
The preservice teachers also pointed out that the digital storytelling approach allowed saving time in the teaching and learning process it helped provide more information about the lesson subjects in a shorter period of time. On the other hand, when the related literature is reviewed, it is seen that within the context of technology integration, use of digital storytelling in class was a time-consuming process. In relation to this, Robin [13] stated that preparing a story by gathering the necessary components in the digital storytelling process was a time-consuming process. In another study, teachers reported that they could not find the necessary time to carry out digital storytelling activities in class [36] . Several other studies in related literature revealed that time constraint constitutes an important obstacle for technology integration [37, 38, 6, 39] ).
In the study, the preservice teachers stated that students' technology use skills could be developed as they were always hand in hand with technology in the digital storytelling process. In relation to this, Dogan [27] claimed that digital storytelling mostly developed students' technology skills and media literacy. Other related studies demonstrated that students can structure their knowledge in the digital storytelling process and that they develop their technology use skills as they use several computer programs and technological tools [40, 16, 41] .
The preservice teachers also reported that students could take responsibility in the digital storytelling process and accomplish the tasks assigned to them. In a related study, preservice teachers stated that digital storytelling is a process requiring responsibility and that students' responsibility skills develop since they are supposed to carry out certain duties in the process [42] . Tatum [43] reported that students raise their consciousness of activities in the digital storytelling process with the passing of time.
On the other hand, in relation to the limitations of use of digital storytelling in class, the preservice teachers mostly stated that digital storytelling allowed limited presentation of information. The preservice teachers might have believed so because they thought the video lengths of the digital stories they created in the digital storytelling process were short. In addition, some of the preservice teachers pointed out that use of digital storytelling might not be appropriate to all biology subjects, while some of them stated that different readiness levels of the students in the digital storytelling process might have negative reflections upon teachers cause students to experience difficulty in the process. Some of the preservice teachers stated that they failed to find enough sources necessary for the lesson subjects in the digital storytelling process. For this reason, they might have thought that use of digital storytelling was not appropriate to all biology subjects. In addition, the preservice teachers' belief that students' readiness levels might reflect negatively upon the process of creating digital stories could be due to the fact that the students who would create a digital story might not have the necessary technological skills. Yuksel [44] stated that teachers should take students' age and their individual differences into consideration while using technology in their education process.
When the findings about preservice teachers' suggestions were examined, the preservice teachers stated that the digital story videos were not long enough to teach the biology subjects and that the lengths of the videos to be prepared in the digital storytelling process could be increased. Some of the preservice teachers reported that it was unnecessary to form a story board in the digital storytelling process and that the story board could be excluded from the digital storytelling process. On the other hand, Jakes and Breannan [19] claimed that the process of forming a story board is a necessary component of the digital storytelling process although it is a step which most students hate and which teachers generally skip in the process.
In relation to the biology subjects that use of digital storytelling activities was most appropriate to, the preservice teachers counted such subjects as living beings, systems, structure of DNA, mitotic and meiosis division, photosynthesis, cell, heredity and reproduction. The preservice teachers pointed out that digital storytelling would be appropriate especially to the subjects of cell, living beings and systems.
Lastly, the preservice teachers reported that they would like to use digital storytelling activities in future as these activities allow students to learn by doing and living, created an entertaining environment, included visuality in biology subjects, and made students' learning more permanent. Dogan and Robin [45] , in their study with elementary school teachers, demonstrated that all the participants had the intention to use digital storytelling activities in their classes in future.
